Introduction
MP has a unique distinction of having more than 87% soybean (Glycine max) (Dwivedi et al., 2006) area of the country and is rightly designated as Soya State. Mechanization of agriculture has assumed greater importance for increasing agricultural production and productivity by efficiently and effectively utilizing scarce resources and costly farm inputs improving timeliness factor, reducing labour cost and human drudgery etc for soybean & wheat cropping system. The basic objective of sowing operation is to put the seed and fertilizer in rows at desired depth and seed to seed spacing, cover the seeds with soil and provide proper compaction over the seed.
The machinery such as raised bed planter, conventional seed cum fertilizer drill, ridge and furrow planter, broad bed planter and zero till seed cum fertilizer drill respectively used to sow the seed on raised bed in better pulverized soil so that the minimum compaction of soil over sown seed, promote
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Journal homepage: http://www.ijcmas.com A field experiments was conducted during kharif season 2016 to 2017 for soybean crop to assess ridge and furrow seed cum fertilizer drill. Seed-cumfertilizer drill was found better in term of growth characters and yield of soybean in comparison with simple seed drill sowing machine. The net return is the best index of profitability of soybean crop and higher net return per ha of Rs 25144 was recorded for soybean crop under seed cum fertilizer drill where as lower net return per ha of Rs 18025 was recorded under normal seed drill sowing. seed emergence, higher moisture availability to the plants and better drainage facility during rainfall from furrow are available for sowing of soybean of soybean crop. Whereas, the conventional seed cum fertilizer drill is used to sow the seed on well prepared seed bed and levelled field with minimum compaction of soil on the sown seed but it requires irrigation in planting for better germination.
It facilitates manual and mechanical weeding between rows, optimum plant population, even with reduced seed rate, lower and more efficient seeding rate than broadcasting. Row seeding also promotes maximum tillering and better sunlight penetration. Though the best placement depends upon the kind of crop, the nature of soil, the type of fertilizer salt and the climatic conditions, it has been conclusively proved that placing any kind of fertilizer in a band 30-50 mm to the side and 20-30 mm deep to the seed is safe and effective for most of the crops (Martin and Leonard, 1976 and Kepner et al., 1987) . Nimje et al., (2003) concluded that use of improved seeding machines such as seedcum-fertilizer drill and strip-till seed-cumfertilizer drill reduced the cost of operation by Rs 935 and Rs 1,578/ha and increased the net income by Rs 2,589 and Rs 3,703/ha, respectively, over the local seed drills used by the farmers. They also conclude that planting density of 440,000/ha increased the seed yield by 61.6% and the net returns by Rs 6, 669/ha over farmers' practice in farmers' field in Bhopal district. Jat and Singh (2003) reported higher biological yield and highest net and gross return from land configuration treatment as compared to conventional system has been reported. Shukla (1987 and 2001) , Shrivastava (2005) and Choudhary (2002) reported that the performance of strip, zero and conventional till system for wheat cropping gave better results in the light soil. Ali and Behera (2014) reported that the performance of soybean was better in raisedbed than flat-bed conventional system of planting. Beneficial effects of ridge and furrow method of sowing on soybean yield have been reported through an improved soil aeration, moisture, temperatures, better root development and nitrogen fixation (Tisdall and Hodgson, 1990; Jayapaul et al., 1995; Jain and Dubey, 1998; Raut et al., 2000) . Dixit et al., (2004) concluded that no-till seed cum fertilizer drill has resulted in 17.09% increase in yield, 83.22% saving in energy and 80.34% saving in cost of production over conventional seed drill. Rawat et al., (2007) concluded that the zero till ferti seed drill was found energy efficient and cost efficient compared to conventional sowing of wheat on the basis of energy ratio, specific energy and benefit cost ratio. Ram & Singh. (2011) conducted an experiment on four sowing methods namely raised bed planting, raised broad bed planting, ridge-furrow. sowing and flat sowing for soybean crop. The highest seed yield was recorded in raised bed sowing, which was 6.70 and 5.29% higher than ridgefurrow and flat sowing methods, respectively.
The study has revealed that it is possible to save machine labour and irrigation water under zero tillage than under conventional method an due to resource saving, net return has been significantly higher in zero tillage technology (Tripathi et al.,, 2013) . Muhammad et.al (2013) concluded from the results that tillage implements followed by rotavator showed better performance in terms of number of tillers and harvest index of wheat than sole use of tine cultivator twice and sowing by drill produced better results in terms of emergence, number of tillers, spike length and harvest index as compared to broadcasting. Patro et al., (2014) was conducted experiment on four sowing methods (conventional sowing, seed-cumfertilizer drill sowing, paired row sowing and criss-cross sowing) on groundnut production and concluded that paired row sowing gave significantly highest pod yield and net returns (1781 kg ha (27.6), shelling percentage (66.6) and 100-kernel weight (33.6 g), and profitability (Rs 19,730) in groundnut. Dhakad and Khedkar (2014) concluded that field demonstration was conducted during kharif season 2012 to 2013 to study effect of seed-cum-fertilizer drill sowing machine for soybean crop that soybean sown by seed-cum-fertilizer drill was found better in term of growth characters and economics parameters with comparison to simple seed drill sowing machine. With a view to generate information, a field experiment was conducted at at farmer's fields to observe effect of seed-cum-fertilizer drill sowing machine on the growth characters and yield of soybean.
Materials and Methods
The field experiments were conducted at the farmer's fields during kharif seasons 2016 and 2017 for soybean crop in the selected village under operational area of Krishi Vigyan Kendra Shajapur to assess the effect of ridge and furrow attach seed cum fertilizer drill machine on yield and economics of soybean crop. To make the ridge and furrow system an extra punji is attached on the back tines of tractor operated seed-cum-fertilizer drill machine. The width of panji depends upon the row to row distances. Sowing seeds by front line tines and covering them by soil took place by punji attached in back line tines. Thus lines of soybean automatically come over ridge favoured by formation of alternate furrows. These furrows are useful to drain out excessive rainwater during heavy storms and for storing rainwater in furrows for enriching soil moisture through percolation in case of deficit rainfall. The soil moisture thus stored sustains the crop during dry spells. The plant growth character and yield contributing data such as plant height, number of branches per plant, number of root nodules per plant, number of pods per plant, seed index (weight of 100 seeds), seed yield, stover yield, harvest index (%),net monetary returns, benefit: cost ratio (B: C ratio) were recorded for soybean crop. Nimje et al., (2002) and Dhakad et al., (2014) reported that effect of seed-cumfertilizer drill sowing machine for soybean crop. The machine parameters (Time required in sowing, diesel consumption, ffield capacity of implement, require labour and cost of operation during sowing) were measured from seed-cum-fertilizer drill and seeddrill sowing machine. The observations plant height, number of branches per plant, number of root nodules per plant, number of pods per plant, seed index, seed yield, straw yield, harvest index and economics of treatments were calculated for continuously two years for soybean crop.
Measurement of different parameters for soybean
Plant height
Plant height at 60 days after sowing, and at harvest stage was recorded. In plot five plants were selected randomly and tagged for periodic observation. The height (cm) was recorded at 60 DAS and at harvest stage of the crop in all the plots. It was measured from the ground surface to the main stem apex.
Number of branches per plant
Number of branches was recorded at 60 DAS and at harvest stage of the crop in all the plots. It was measured on five plants which were selected randomly and tagged.
Number of root nodules per plant
Nodulation studies of soybean were done from 5 random plants in each plot. Five plants dug up randomly in each plot and the nodules were washed out and counted. This study was done at 60 days after sowing.
Number of pods per plant
The total number of pods of five plants was counted and average figures were worked out.
Seed Index (weight of 100 seeds)
The seed samples from the produce of each plot were taken and samples comprising of 100 seeds were drawn irrespective by shape and size from the produce and weight of these seeds was recorded.
Seed yield
The plants were harvested net plot-wise and then threshed after the sun drying.
Stover yield
The produce after harvesting were left in the field then tied the bundles of each net plot for sun drying. The stover and stick yield of each net plot was obtained in kg/plot by subtracting the seed yield of respective plot from the weight of these bundles.
Harvest index
Harvest index is the ratio of economic yield (kg/ha) to biological yield (kg/ha) and multiplied by 100 to obtain its value in percentage. The harvest index is calculated by the following formula.
Economic yield (kg/ha) Harvest index (%) = ----------------------X 100
Biological yield (kg/ha) Where, the biological yield = Seed yield + Stover yield Finally, the calculated 't' value is compared with the theoretical value from a 't' table at 5% probability level. Based on the comparison of calculated 't' value with the theoretical 't' value from the table, we conclude: If the calculated "t" value is greater than the theoretical 't' value, then the difference between the two treatments is significant. If the calculated 't' value is less than the theoretical 't' value, then the difference between the two treatments is not significant.
Net monetary returns
Results and Discussion
The pooled data related to yield and economics parameters are presented in Table  1 . The grain yield, straw yield and net monetary returns were higher in ridge and furrow attaches seed cum fertilizer drill sowing compare to normal seeddrill sowing. The highest productivity of 1309 kg ha -1 observed in the seed cum fertilizer drill sowing whereas lowest under normal seeddrill sowing (1091 kg ha -1 ) for soybean crop. The net return is the best index of profitability of soybean crop and higher net return per ha Rs 25144 was recorded for soybean crop under ridge and furrow attach seed cum fertilizer drill where as lower net return per ha of Rs 18025 was recorded for soybean crop under normal seeddrill sowing.
The plant height, number of branches per plant, number of root nodules per plant, number of pods per plant, seed yield, straw yield and net monetary returns were statistically higher in seed cum fertilizer drill sowing compare to normal seeddrill sowing for soybean crop. The analysis showed that there was no significant difference on seed index, grain straw ratio and harvest index due to treatments was observed. Dhakad and Khedkar (2014) and Dhakad et al., (2017) also reported an increase in net income of soybean due to seed-cum-fertilizer drill.
In conclusion, effect of seed-cum-fertilizer drill sowing soybean crop was found better in comparison with normal seed drill sowing. Seed-cum-fertilizer drill sowing recorded net return significantly higher over the normal seed drill sowing for soybean crop. The results of experiment indicate that for achieving higher productivity of soybean crop, the soybean crop should be sown by seed-cum-fertilizer drill sowing machine.
